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Possibilities of Fusion Process for 
Cement Production 


By S. L. 


During that period of the cement industry when the 
short rotary kiln was in vogue, many schemes were sug- 
gested and some of them tried for increasing the effi- 
ciency of the rotary kiln, but practically all of them 
gave way to the lengthening of the kiln. Perhaps this 
idea won because of its mechanical simplicity. 


Owing to the large quantity of fuel consumed in the 
production of clinker, the efficiency of the kiln is a 
vital factor in the economic production of cement, and 
it is continually receiving the earnest attention of ce- 
ment men. However, in spite of this there has been 
no astounding increase in the efficiency of the rotary kiln 
in the last few years. ‘True, there have been improve- 
ments, and there still remains room for improvement 
in such matters as analysis of stack gases, use of pyro- 
meters, superior refractories and better heat insulation, 
finer grinding and more uniform raw mix being fed to 
the kiln, regeneration of clinker and waste gas heat, 
exposing more clinkering surface to the flames, etc. 
But all of these together will not make any really drastic 
change. 

When the efficiency of a cement kiln is compared with 
that of a heat engine, such as a steam engine, it compares 
favorably. But the maximum thermal efficiency of any 
heat engine is limited by the thermodynamic rule: Maai- 
mum efficiency equals highest available temperature 
minus lowest available temperature, divided by the high- 
est available temperature, and this is exclusive 6f the 
mechanical efficiency of the engine. The burning of 


~~ clinker is not limited by any such expression; it is only 


necessary that there be a sufficient temperature gradient 
between the heat supplied and the material being 
burned. All the heat in the universe applied to a pint 
of water under standard conditions will not make it boil, 
if the applied heat is below the boiling point of water. 
Commercial portland cement clinker, like many other 
ceramic products, is produced by a process of sintering 
after the calcining stage is passed; this sintering is es- 
sentially different from the liquid fusions so common 
in metallurgical operations. In the present sintering 
process in a rotary kiln the temperature of the sintering 
material cannot be allowed to become high enough to 
have much fluid material in the mass, which would flux it 
and accelerate the reactions, lest rings form and the kiln 
become unworkable. In a fusion process the reverse of 
this would be true—the higher the temperature of the 
fluid matrial the better would be its working actions, and 
the more rapidly would it assimilate material being fed 
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into the fusion zone. The action of a molten mass of 
clinker (more properly a high lime slag) above its fusing 
point on a piece of calcined material, would be similar to 
that of hot water on a grain of sugar. Evan large pieces 
of coarsely crushed rock would be absorbed fairly 
rapidly. 

The universal adherence to the sintering process can 
be ascribed to the natural conservatism of any indus- 
try, which does not like to radically change from the 
methods and practice of its infancy, but mainly to the 
difficulties to be overcome, which will be mentioned in 
the order of their importance. The difficulties are: of 
obtaining sufficiently high temperatures, of obtaining 
suitable refractories, and the almost general belief that 
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the fusion of clinker deteriorates its quality. Let us 
consider these difficulties in the above order. 


The theoretical flame temperature of a given fuel is 
that temperature at which the gases resulting from its 
combustion contain the same quantity of heat as that 
given out by the combustion of the fuel, and in special 
cases as that given out by the combustion of the fuel plus 
that added or carried in by other agencies. It will be 
noted that the theoretical flame temperatures of the fuels 
are lower than that calculated from the specific heat of 
gases at ordinary temperatures; this is due to an increase 
of heat capacity of the gases with an increase of tem- 
peratures. 

The actual flame temperature of a fuel is always lower 
than its theoretical flame temperature. Some of the fac- 
tors determining the actual flame temperature are radia- 
tion from flame, the quantity of which depends on size, 
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Fic. 2—Errecr or REGENERATION ON THE THEORETICAL 
Frame TEmMPrera ture 


shape, temperature and emissivity of flame, also on the 
velocity of combustion; the amount of heat radiated 
back to the flame from the area inclosing the flame; the 
rate of doing work; the degree of completion of com- 
bustion; an excess or deficiency of combustion and the 
quantity of water vapor in the air for combustion; disso- 
ciation of the products of combustion and the formation 
of endothermic compounds. The importance of the last 
two increases with the temperature. 

The three possible methods of raising the flame tem- 
perature of a fuel are: using oxygen enriched air for 
combustion, regeneration or recuperation of the air for 
combustion, and working the flames under superatmos- 
pheric pressure. The use of* oxygen for giving high 
temperatures is familiar to all because of the oxyhydro- 
gen and oxyacetylene blow torches. At present the pro- 
duction of oxygen and oxygen enriched air is too expen- 
sive to apply to large furnace operations. However, it 
is interesting to note that some iron blast furnace author- 
ities predict its use in the blast furnace of the future. 
The use of oxygen enriched air to increase the flame 
temperature depends upon the principle that that portion 
of heat which would otherwise be expended to raise the 
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diluent nitrogen to the temperature of the flame is saved 
to heat the products of combustion to a still higher tem- 
perature. 

Regeneration, or. the abstraction of heat from the 
waste gases to heat the air for combustion, is in rather 
common use, especially in the steel and glass industries. 

The use of superatmospheric pressures for increasing 
flame temperature has not been applied commercially as 
far as the writer knows. This increase of flame tem- 
perature with pressure depends upon the lower specific 
heat of gases at constant volume, compared with constant 
pressure, due to a saving of work of expansion against 
the atmosphere. 


The electric furnace has also been considered as a pos- » 


sible competitor of fuel, for burning clinker in a fusion 
process. But only in countries like Norway, where elec- 
tric power is very cheap, would it be at all economically 
feasible to do all of the thermal work of burning clinker. 
However, an electric furnace supplying the high tem- 
perature heat in combination with fuel. supplying the 
lower temperature heat, might be possible even in 
this country. 

The employment of high temperatures and molten ma- 
terials brings up the difficult problem of selecting suit- 
able refractories. 

The following is a list of high temperature refracto- 
ries, giving the melting point of the pure substance: 


Alumina py. hist <i. ciishs3.«.5) sey Sais 2050° C. or 3722° Fah. 

Chromic Oxide rer... scles'erosate 2060° C. “* 38740° Fah. 
Carbon aig ve sciecis.<icteteisyetteleis 2240° C. ‘* 4060° Fah. (decomposes) 
LAME! ese oye ats. slerss clolsoimules sierstelere 2550° C. ‘* 4622° Fah. 

Magniesiaiy ciiatits ja steseleteee creas 2800° C. ‘ 5072° Fah. 

TAY CONIA» goraic is jase) s seo 8000° C. ‘* 5432° Fah. 

Carbone irc-actele’ iar cis) pisin’e re leteretar 3700° C. “ 6692° Fah. (sublimes) 


It must be remembered that 
points of the pure substances. The presence of impuri- 
ties lowers the melting point of any substance. Fur- 
ther, the melting point of a refractory should be well 
above the temperature to which it will be subjected, in 
order to sustain loads and resist erosive forces. Elec- 
trically shrunk magnesia, and zirconia purer than the 
usual commercial article, appear to be the most favorable 
for combining high temperature and slag resisting 
qualities. 
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The refractories would have to withstand a tempera- 
ture as high as that of the fused slag “clinker,” which, 
in order to eliminate from the kiln would have to be 
at a free running temperature of between 1600° C. and 
1700° C. This is not much higher than that employed 
in blast furnaces for the reduction of iron ore, and there 
are electric furnaces working at still higher tempera- 
tures. 

The rotary kiln is more commonly in use than the ver- 
tical kiln, because a more uniform product is secured, 
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and less labor required, the latter being the most decisive 
factor. But the rotary, owing to the poor contact be- 
tween combustion gases and material being burned, is 
far less efficient than the vertical kiln. Both the Hoff- 
‘man ring furnace and the two-story vertical Dietzsch 
consume less than one-half the quantity of fuel per 
barrel that the rotary kiln does. .The advantage of the 
rotary kiln over the vertical kiln is that the rotary kiln 
is capable of handling finely ground materials without 
preliminary nodulising or briquetting. In a fusion 
process the necessity for fine grinding disappears, as the 
feed in the form of coarsely crushed rock could be fed 
in at the top, descend through the ascending gases of 
combustion, and be absorbed by the molten fluid at the 
lower end of the kiln. 


As the necessity for fuel economy becomes more ur- 
gent in the future, such methods as oxygen enriched air, 
regeneration, and the little understood use of superat- 
mospheriec pressure for increasing flame temperature, 
will come into more general use. Perhaps it will not be 
out of place here to discuss some of the advantages and 
disadvantages of superatmospheric pressure. Its chief 
disadvantage is a mechanical and structural one—the 
difficulty of containing it and of supplying the kiln with 
feed, fuel and air, and of discharging the clinkers. An 
advantage is that in working the gases under pressure 
their volume is decreased, and they are in the kiln a 
greater length of time. No great deductive logic is 
necessary to see that the heat transferring power of 
gases under such conditions is greatly increased. An- 
other advantage is the possibility, or rather, since con- 
sidering that power is expended in forcing air into the 
kiln, the necessity of utilizing the expansive force of 
the gases on being discharged from superatmospheric 
pressure to atmospheric pressure to develop power. 


Assume the following conditions based on present day 
rotary kiln performances: One thousand barrels of 
clinker produced per day, using 85 lbs. of coal per 
barrel; the gases at the point of discharge at a temper- 
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Fic. 4—Turoretican Frame TEMPERATURE WITH PRE- 
HEATED Air, THE Frame Worxtnc UNbeR A SUPERAT- 
MOSPHERE OF Two 


ature of 1600° Fah. And further assume the gases of 
combustion to be working under a superatmospheric 
pressure of six. The theoretical power capable of being 
developed from the expansion of the gases of combus- 
tion and carbon dioxide of the raw mix would be 3,490 
h. p., while the power expended to force the air for 
combustion into the kiln would be 970 h. p., giving an 
ideal net gain of 2,520 h. p. Allowing for, actual con- 
ditions there should still be sufficient power developed 
to do the total work entailed by the production of cement 
equivalent to the quantity of clinker under consideration. 
As the pressure under which a flame is worked is in- 
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creased, its potential capacity for developing power in- 
creases, and as the pressures increase sufficiently it is 
possible to have the temperature of the final discharge 
of the gases far below zero. 


As to the almost general belief that a fused clinker is 
inferior to the same clinker, which has been merely sin- 
tered to the point of vitrification, there does not appear 
to be much experimental evidence. Several authorities 
conclude from theoretical considerations that a higher 
lime clinker would still be satisfactory if fused. The 
writer has fused clinkers of regular composition, and has 
not found any appreciable change in their properties, 
the tensile strength, setting time and soundness remain- 
ing the same. But in fused clinkers in which the lime 
was raised as high as 75%, the clinkers became unsound. 
(This is interesting in connection with Mr. Erdahl’s ex- 
periments on unsoundness.) Of course, ordinary clinker 
with a lime this high would be unsound also. 


It is possible that the “overburned”’ clinker idea may 
have originated in the early days of cement manufac- 
ture, when the composition of the raw mix being fed the 
kilns was not under such rigid control as at the present 
day. No doubt the fused material resulting from an 
improperly proportioned mix, such as a low lime, low 
fusing temperature one, would have poor hydraulic 
properties. 


At very high temperatures tricalcium silicate, decom- 
poses into alpha dicalcium silicate and free lime. It is 
probable, though, that on slow cooling past the critical 
temperature the lime would recombine with the silicate, 
forming tricalcium again. Even if this did not occur 
it is a debatable question, which is the most desirable 
in cement, tricalcium or dicalcium silicate. In fact, 
for long time tests and permanence the dicalcium is pref- 
erable to the tricalcium silicate. 


One thing seems certain, in a fusion process the quali- 
ty of the clinker will not be as dependent on the burner 
as at the present time, and the less a product is depend- 
ent on the personal element the more uniform will be 
its quality. 

Summing up, we see that although fusion process pre- 
sents difficulties, they are not insurmountable, and that 
it does contain possibilities in fuel economy that the ro- 
tary kiln with sintering methods does not. 
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Cement Made in 
Hawaiian Islands 


By C. A. Wiison 


It is now ten years since the Maui Agricultural Co. 
started burning lime by means of a rotary kiln, and 
using the local coral sand as a raw material. At first 
it was purely experimental, with no thought of any 
commercial possibilities, just a sort of makeshift when 
shipments from the mainland were slow and ditches had 
to be made in a hurry. 

The Maui Agricultural Co. is one of the large sugar 
raising plantations on the island of Maui, and all of that 
company’s experimental work—as that of other planta- 
tions in the Hawaiian Sugar Planters’ Association— 
accrues to the benefit of all of the members. Paia had 
many of the natural raw materials, and experiments 
were started to see if portland cement could be made. 
There was a shortage of silica and alumina at Paia, 
with an excess of iron and magnesia. But the coral 
sand and lava rock seemed to be ideal for the work. 
Typical coral sand and lava rock give the following 
analyses: 


Resulting 

Coral Sand Lava Rock Cement 
SiO, Raiatausicvere veh otisl siattavor ste efela\eriatelolsreeeleletiete 0.48 45,40 21.66 
LOWY ie Seth area BES SUPA ue Oda 1.40 20.01 5.58 
Fe,0, condo cooduboccousdoudoudagd0K a.cd50 izes) 6.27 
Pe MMR retain rieiaiae elas re: ath eialeisieue ise ate cass 50.80 9.59 59.30 
ELON. hg GSS OGOHC RC RESO Cae ene 3.38 4.70 4.69 
SO, Miclaatonsisiateralelevele chsieieive/elo(alaisieleteielsters bboo0 LS 
TeMitiOWe TOSS eis icje.chaccierelc'sis eae's so ge sare 44.62 1.54 


As there was a need of additional silica it was sup- 
plied at first by Kieselguhr, and later quartzite was 
brought from the coast. The amount of silica added 
varied from 20 lbs. to 40 lbs. per barrel. 

By the present specifications magnesia content is lim- 
ited to 5.4%, and it was only by careful selection of 
field rock and repeated experiments that the proper 
requirement was met. 

Alumina and iron, of course, are considered, in part, 
interchangeable, but there was rather too much iron for 
a quick setting cement. The initial set was from three 
to five hours and the final from six to nine hours. As a 
matter of fact, even at the present time in Honolulu 
masons tell you that there is trouble with the set. But 
whether that is a fact or is based on commercial jeal- 
ousy, it is hard to state. 

Of course, since the aim of the manufacturer was to 
cut out coast imports, if the cement was to be successful 
commercially everything must be furnished from the 
Islands. It was necessary to reduce the magnesia con- 
tent and to test out various rocks. A mixture is now 
used consisting of rock quarried at Lahaina and Paia, 
together with the coral sand. 

. These two rocks give the following analysis: 


Lahaina Paia 
SiO, Sy 100-0. OCHO ODICCIIORIO DOE ETIOCOOICR IONE ONS Oct es cic ores 61.98 51.74 
Al,O, SUAS Ants TaBalea)i0)16Fii0''a1v\e\'e! oy elle! si s/esaiei(ovel sieiretaiarsyiehanvisee Gre ¢ 21.06 18.24 
Fe,0, Sule CEH OTE CROCCO OI IACRERP DOI RSICP OAT CIC ce RON CRC toric 5.40 15.80 
CRO rere eit taint Mcerehciahsiectinzs .6+0.n5) esca sie, ekeuetele eveisitieipa vive cuare 1.63 4.50 
IMGOM-Diits tienes c trecc cincehtewcle aes cactrcts 0.60 1.88 
LONI TOM IGSS metemeetenaeets fiiols secs vic.cisiee ie scare etelererente 1.40 4.32 


- The proportion runs for an average mix, 450 lbs. of 
coral sand to 35 lbs. of Lahaina rock and 75 lbs. of Paia 
per barrel. This has an initial set of one or two hours, 
with a final set of four to six hours, with a typical 
analysis of: 


SOs \psanebees dood 400702 atid oyoob ce OdaHHnd DOUUaO UDO ReASBOOL 20.86 
Al,0, ae ankiaro(s: claltyehateeeretsta tel ateteleraeer aie sla's ater ete ayere tare eles ante a ohare ae its 7.05 
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FEO, sagas colvisaleedetys oir oluelelaiels Tania isi teee regan sis estes oleae 8.47 
Cad occ caceyi vB ces suds ascot Bi anee oat earttae ere 61.60 
Mio 5S eoissies asveuien + deplete Oe eine iene Staats » 2.99 
$0, svoieis osehesale:¢ PUMA bYar © ose) nlntokel es eileeatal aisha 6t ete.siaia lolol p's 030 elelalslelora aries ae 
Ternitions Oss s citele -(cie1e +)+1-10) +1 pleueri@lsta)s]sj0ln=Leteiekeielotciiale)siaer* cio iere 3 


The proportions can be varied, if necessary, to get a 
quick setting time of thirty minutes. 


With the exception of about 214% gypsum used to 
regulate the set, only materials found on Maui are used. 


Tt can easily be imagined what a saving results over the 


double freighting from the coast, i. e., by big steamer 
to Honolulu and Inter-Island steamer to Maui. 


The cement they now make is a portland cement, pass- 
ing all standard specifications and meeting the special 
tropical needs as regards setting time. It was found by 
experiment that in reducing the amount of inert mag- 
nesia they were able to increase the amount of lime and 
thus improve the strength tests. 

But it is necessary, in order to pass the physical test 
of fineness, to find a better pebble for the tube mill which 
does the final grinding of the cement. These pebbles 
must be fairly regular in shape to keep from breaking, 
smooth enough to offer sufficient grinding surface, and 
hard enough to reduce the cement clinker to its required 
fineness without adding too much inert material. 


In general the pebbles on Maui are too soft, and those 
hard ones which have been tried have not worn regular 
and have spalled badly. At present pebbles from 
Kaupo are being tried out, which may be right. If they 
are not, it will be necessary to transport some from the 
coast of Southern California, which will, of course, cut 
down the commercial success of the company. Danish 
and French pebbles are naturally out of the question. 


The company has also had difficulty with the labor 
problem. When laborers were getting large bonuses 
all laborers wanted-to be in the sugar industry. Work- 
ing conditions in a cement mill cannot be compared with 
working conditions in a sugar mill, and it was hard to 
keep the men at work or to keep from a too large and 
extravagant turnover. 


Fic. 1—One or tur Drrcnes on THE Mavut AGRICULTURAL CO.’s 
PrLanration—Nartive Cement Was Usep 1n THE LINING 


The company is making much more than enough ce- 
ment for its own use and that of the East Maui Irriga- 
tion Co., for ditch linings, etc., so it is able to supply 
the local trade and send shipments to Kauai and Oahu 
when occasion demands. 

As soon as the more specific business needs of the 
various plantations are supplied, it is planned that the 


mill will also make enough cement to be used for housing 
purposes. 
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Grinding and 
— Pulverizing With Air 


Separation 


By S. B. Kanowrtz 


RayMonpD BrotHers Impact PULVERIZER Co. 


The term air separation has in the past been applied 
to nearly every sort of apparatus which used air in 
handling material, and the term separator has had an 
equally wide application. It was applied to various 
air conveying systems and received its name from the 
fact that the collector which collected the conveyed ma- 
terial separated it from the conveying medium, which 
was air. The tendency at present is to restrict the term 
to an apparatus which uses air for separating and col- 
lecting the finer particles from the coarser of a ground 
aggregate, returning the coarser particles to the grind- 
ing equipment, or discharging them elsewhere. 

The application of air separation for separating fine 
particles from the coarse is based on the fact that if we 
take a volume of dust-laden air and impart to it a ro- 
tary motion, the material will become acted upon by a 
centrifugal force, tending to throw the particles to the 
periphery in a manner similar to a dust-collector, where 
the material enters the collector at a tangent, receiving 
a cyclonic action, and thus, due to the centrifugal ac- 
tion produced, is thrown to the periphery and_- dis- 
charged, the air escaping through the top of this collec- 
tor through a vent pipe, carrying some extremely fine 
dust with it. 

If we could now collect this vent dust and also have a 
means of regulating the tangential or centrifugal action 
in the collector, so as to vary the amount passing up 
this vent, we would have a true air separator. This is 
accomplished by taking the vent of the collector and 
running it into a fan and blowing the air and dust into 
a second collector; that is, we move the fan from its 
original position, where it blew into the first collector, 
to a point where it sucks through this collector and blows 
into a second one. We can now close the system by 
running the vent from the second collector back to the 
intake of the first one. The first collector now becomes 
a separator, since its function is to separate the fines 

~ from the coarse. Each particle of dust from the sepa- 
rator is under the action of two forces; one, the pre- 
viously mentioned centrifugal force, tending to throw it 
to the periphery, and the other, the central radial force 
produced by the suction, tending to draw the particles 
within the fan. Those particles on which the centrifu- 
gal force is greater than the suction force will be thrown 
out and the smaller particles upon which the centrifugal 
force is smaller than the suction force will enter the fan 
through the suction pipe and be blown into the col- 
lector, where they are discharged, the air returning to 
the separator. Let us now call. the pipe running from 
the cyclone collector back to the separator, the intake 
pipe, and follow the course of material which is intro- 
duced to this intake pipe throughout the closed system. 

This material, consisting of coarse and fines, after 
being introduced into the intake pipe is picked up by an 
air current and blown into the air separator. Here, as 
previously explained, due to the cyclonic action pro- 
duced, the coarser particles are thrown out and dis- 
charged, through the bottom of the separator, while the 
fines enter the fan and are blown into the cyclone col- 


1Abstracted from a paper presented at the National Exposition of 
Chemical Industries. 


June, 1922 


lector, where the dust-laden air, due to the relatively 
large cross section of the collector, and the centrifugal 
action produced, is relieved of the dust, which is dis- 
charged through the bottom of the collector, while the 
air enters the intake pipe and continuously repeats the 
cycle. This gives a crude idea of the theory of air 
separation. . 

We can now show how automatic is the regulation in 
regard to the uniformity of the finished product. In 
considering what happens in the separating system when 
the fan tends to speed up, thus increasing the speed of 
the dust-laden air, we might at first think that a coarser 
product would be sucked into the fan and blown into 
the collector. But just as soon as the velocity of the 
air in the system is increased, the velocity of the cy- 
clonic action within the separator is increased, which 
increases the centrifugal force acting on the particle, 
and so it is thrown out as before. A decrease in the 
air velocity, tending to suck over only the finer parti- 
cles, will be counter-balanced by the decreased centrifu- 
gal force and the equilibrium will be again maintained. 
It is true that an increase in air velocity will lift up 
more and coarser particles in the straight pipe, but just 
as soon as the material enters the separator it is sub- 
jected to the separating action explained above, and so 
the uniformity of the material entering the fans is 
maintained. 

We thus see that an increase in fan velocity will bring 
more material into the separator, increasing the capacity 
to some extent, but the fineness is maintained practically 
constant, irrespective of capacity. Of course, the ve- 
locity of the air might be so low as to seriously affect its 
buoyancy, so that no material gets up into the separa- 
tor, but whatever material does get in is subjected to the 
separating action. 

We thus see how inefficient an air separator would be 
which does not use a comparatively high air velocity 
with a cyclonic action, lifting up both coarse and fine 
and depending on the centrifugal action of rotation to 
throw out the over size particles. Where no cyclonic 
action is used, a low air velocity must be maintained so 
as not to lift any coarse particles, since once lifted there 
is no means of returning them, as there exists no ac- 
tual means of separation. However, when using a low 
air velocity the capacity is reduced very much, as a 
great percentage of the fines is held within the coarse. 
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We now see that a high air velocity is used for sepa- 
ration and not for conduction. It is true that after the 
separation is completed enough velocity exists to convey 
the separated material a considerable distance and 
height, but this conveying is merely an incidental func- 
tion of the system, adding to the general efficiency by 
eliminating mechanical conveyors and elevators. 

In the above discussion we have merely outlined the 
general skeleton of an air separating system, but we did 
not show how the fineness of the finished product can 


be regulated to different degrees, which is of course. 


desirable for most industrial applications. ‘The separat- 
ing part of an air separator in commercial use (Fig. 1) 
consists of a double-cone, one inside the other, with an 
annular space between, into which the material is intro- 
duced and also the air. The bottom of the outer cone 
tapers down and has at its lower extremity a valve, 
which discharges the tailings rejected by the air and at 
the same time prevents the ingress of atmospheric air. 

The material as it drops into the annular space is 
picked up by the air and drawn within the inner cone 
through a series of port holes. Each port hole has a 
pair of veins pivoted so that they can be revolved, plac- 
ing them at different angles to the periphery of the inner 
cone. The material entering the inner cone can be thus 
made to enter at an angle. When the veins are set 
normally to the periphery of the inner cone, that is, 
pointing straight towards the fan intake, no centrifugal 
action will be produced, and so most of the material 
will enter the fan, thus giving us the coarsest grade. 
Of course, even when there is no cyclonic action, the 
relatively large particles will drop out, due to the ex- 
pansion of the air within the inner cone. The different 
angular positions of the deflector veins are indicated 
by a pointer on a calibrated dial on the outside of the 
separator. The pointer revolves with the veins. When 
a finer product is desired, the veins are revolved so that 
they sit at an angle with the periphery of the inner 
cone. 


cae | 
J 


_ DEFLECTORS 


A 


TAILINGS 


Fic. 2—Srcrionat Virw Vacuum SEPARATOR 


The material is thus given a cyclonic motion and more 
particles are thrown out, which delivers a finer prod- 
uct to the fan; the sharper the angle at which the de- 
flector veins are set, the finer will be the finishd prod- 
uct until when they are set at a nearly tangential posi- 
tion, so much of the product will be thrown out that the 
material entering the cyclone will be extremely fine. 
These different degrees of of finenesses can be obtained 
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by setting the pointer at the different positions on the 
dial and once set will maintain a uniform grade. The 


“ material rejected from the inner cone passes through a 


flap valve fastened to the bottom of the inner cone into 
the space between the two cones and is finally dis- 
charged through the flap valve on the bottom of the 
outer cone mentioned above. The fines are blown by 
the fan into the cyclone collector, where, as explained 
before, the material is separated from the air and dis- 
charged to bins or packing machinery, while the air 
returns to the separator to pick up more material and 
go through the same cycle. 
APPLICATION TO PULVERIZING AND GRINDING 
EQuipMENT 

We now come to the application of air separation to 
pulverizing and grainding equipment. Here we must 
differentiate between its two main applications. In one 


Fic. 83—Basr, wirn Air Ports 


application the air separator is an integral part of the 
grinding unit, or rather, the pulverizing or grinding unit 
is a part of the separator. The double cone, as de- 
scribed above, fits right on top of the pulverizer and 
the return air enters underneath the grinding surface 
and takes away the fines with some of the coarse, just 
as fast as they are made, raises and passes them be- 
tween the two cones, and blows them into the inner cone 
of the separator, where the separation of the fines from 
the coarse takes place in the manner described above. 
Fig. 3 shows the manner of the air entering underneath 
the grinding chamber, while Fig. 4 shows the relative 
position of the grinding parts and the separating parts. 

The tailings from the inner cone, as will be noted 
from Fig. 4, drop right back to the grinding surfaces 
and receive further treatment. It will be noted that 
the air enters the grinding chamber through ports set 
at an angle (Fig. 3), so that material receives a rotary. 
motion just as soon as it begins to travel up, and while 
in this motion the diameter of the annular space becomes 
larger and larger, so that the rather coarse particles 
keep dropping out before they enter the inner cone, 
where the final and complete separation takes place. 
The separator has thus only to handle a comparatively 
fine product, which increases its efficiency. The advan- 
tage of removing all fines from the grinding surface is 
apparent, as we all know that when we have an aggre- 
gate where the fines fill up the voids between the coarse 
it is nearly impossible to do any grinding. Where the 
separator and pulverizer form one unit they are, so to 
speak, self-sufficient, as no other equipment is neces 
sary to handle the tailings, since everything is ground 
up and nothing passes out of the grinding chamber until 
it has been reduced to the proper fineness and then only 
through separator and cyclone. There are certain cases 
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where it is not desirable to have the tailings from the 
inner cone drop back to the grinding medium. In such 
cases a screw conveyor is inserted within the inner cone 
and these tailings removed. 


The other application of the air separator is in con- 
junction with types of grinding equipment which do not 
have air separation as an integral part. Here the air 
separator is used to replace batch grinding or screens 
for an extremely fine product. For example: If a 


200-mesh product is required, recourse was had either’ 


to batch grind, that is, using some kind of a tube mill 
charging it, and keeping the material in there until re- 
duced to the requisite fineness. This in many cases is 
rather expensive. The other alternative was to con- 
tinuously discharge from the tube mill and screen this 
material, which, of course, is also inefficient, as screens 
are not well adapted for handling an extremely fine 
product. 


The present practice, when using a tube mill, is to feed 
and discharge continuously, and when a 200-mesh prod- 
uct is required, the material is ground so that about 
60% to 70% analyzes 200 mesh. This product is then 
passed to the air separator, which takes out the 200- 
mesh particles and finer and returns the rest as tailings 
to be reground. I have mentioned above the use of air 
separators with tube mills, but any type of pulverizing 
and grinding equipment can be used, providing they de- 
liver a high enough percentage of fines. It is evident 
from what was mentioned before that whenever possible 
it is advantageous to use grinding and separating equip- 
ment where the air separator is an integral part of the 
mill. Here we have no tailings to handle, and the effi- 
ciency of the combined unit is much higher than when 
an air separator is used external to the equipment. Let 
us consider the case of the tube mill mentioned above. 
After the material has traveled several feet in the tube 
a certain percentage of it is fine enough, but these fines 
have to travel all the way through the entire length of 
the mill before they are discharged. In the case of the 
mill and separator forming one unit, just as soon as 
_ the fines are formed they are removed, adding materially 
to the capacity. Of course, there are certain cases where 
it is not possible to use a combined grinding and sepa- 
rating unit—for example, on a very abrasive material, 
such as quartz and other silicious ores; then it will be- 
come more economical to use an air separator distinct 
from the grinding equipment. 
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Senate Considers Cement 


Tariff 


By Irvin D. Foos 


The Senate has agreed to the Finance Committee’s 
rate of 20% ad valorem on cement, other than portland, 
roman, and other hydraulic cement. The tariff bill as it 
passed the House provided for a duty of 17% ad 
valorem. On roman, portland and other hydraulic ce- 
ment the Finance Committee recommended no change 
from the rate of 5c per 100 lbs., including weight of 
barrel or package; in bulk, 4c per 100 lbs., provided 
by the bill as it was approved by the House. 

The Finance Committee included a new paragraph, 
which would place on crude magnesite a duty of 5/16c 
per lb.; caustic calcined magnestite, 9gc per lb.; dead 
burned and grain magnesite not suitable for manufac- 
ture into oxychloride cements, 4/10c per lb. The bill 
as passed by the House fixed a duty of 34c per lb. on 
calcined magnesite, including dead burned and grain; 
and on magnesite, crude or ground, 1c per lb.. 


Senator Poindexter, of Washington, has announced 
that he will fight for the restoration of the House rate - 
of $15 per ton on dead burned and calcined magnesite 
and $10 per ton on crude magnesite. The rates fixed 
by the Finance Committee were $12.50 per ton on cal- 
cined, $8 per ton on dead burned, and $6.25 on crude 
magnesite. Senator Poindexter said that he would have 
the support of the new tariff bloc in the Senate. The 
tariff bloc numbers 25 western and southern senators, 
and by trading probably can fix the rates it desires. 


The Finance Committee left unchanged the House 
schedule providing for a rate on plaster rock or gypsum, 
crude, of 25c per ton; ground or calcined, $1.40 per 
ton; white non-staining portland cement, 8c per 100 lbs., 
including the weight of the container; Keene’s cement 
and other cement of which gypsum is the component 
material of chief value, valued at $14 per ton or less, 
$3.50 per ton; valued above $14 and not above $20 per 
ton, $5 per ton; valued above $20 and not above $40 per 
ton, $10 per ton; valued above $40 per ton, $14. 

Limestone, not suitable for use as monumental or 
building stone, crude, or crushed but not pulverized, 
will remain at 5c per 100 lbs., as provided by the House, 
unless the Senate changes the rate without the Finance 
Committee’s recommendation; also lime, not specially 
provided for, 10c per 100 lbs., including weight of barrel 
or package, and hydrated lime 12c per 100 lbs., includ- 
ing the weight of the container. 


The first large freighter to be loaded entirely with 
Celite products recently left Port San Luis, California, 
bound for Atlantic ports by way of the Panama Canal. 
A second freighter is now receiving its cargo, and this 
will be followed by still another boat also devoted evclu- 
sively to their materials. 

Although the Celite Products Co. has made water 
shipments quite frequently in the past to the Atlantic 
coast, this is the first time that three entire vessels have 
been used to the exclusion of other cargoes. Loaded to 
capacity, these ships mark a departure from their estab- 
lished transportation method, which will undoubtedly be 
repeated at frequent intervals. This method enables 
the company to give large users the full advantage of 
gross shipment and decreases the transportation charge 
on stock maintained in Eastern warehouses. 


117 [111] 


Excess Air in Cement 


Kaulns 


By C. O. SanpsTROM 


The problem of excess air in cement kilns has en- 
grossed the attention of nearly all operators. That a 
large excess of air for combustion means a consequent 
loss is thoroughly understood, and, in the case of steam 
boilers, much attention is given to its exclusion. Cement 
kilns are, however, favored above steam boilers as ordi- 
narily set, in that the shell is impervious to air, and the 
numerous points of air infiltration represented by the 
mortar joints, and porous brick are not present. 


Air that has any direct influence on combustion enters 
the kiln with the fuel, through the opening leading to 
the cooler, through the space between the kiln and the 
hood and, in some cases, through openings for the pur- 
pose in the hood. The air entering the stack by way of 
the annular space between the kiln and stack chamber is 
sometimes referred to as excess ait, but this is wrong, 
except in cases where waste heat boilers are in use. The 
only effect of this air is to check the draft, and this can 
be compensated for by an extra height of stack. 


Sometimes gas temperatures are taken at the stack 
without regard to the effect of the air entering between 
kiln and stack chamber. This, of course, is liable to 
give a false impression unless operating conditions have 
been “calibrated,” and the temperature readings are 
solely for the purpose of a check on operation. 


I was once informed by the operator of a “dry” plant 
that his stack temperature seldom reached 600° F. A 
“stack” thermometer was used and this was inserted in 
a hole in the stack, as is common in steam boiler practice. 
An inspection showed that the space between kiln and 
stack chamber was nearly two inches; this because the 
end of the kiln had been burned and the eccentricity, or 
“wobble,” required the large clearance. The effect of 
this clearance was minimized by my friend, but there is 
no escaping the fact that a space of 4 sq. ft. under a 
draft differential of 34 in. of water, will admit a very 
large amount of air, which will have a decided effect 
on temperature. Of course, as stated above, this is of 
no consequence unless it is desired to use the waste heat. 


The idea that there is present a large amount of excess 
air in kiln operation is sometimes caused by taking gas 
samples for analysis from the stack. These samples 
will be diluted by the air coming in around the end of 
the kiln, and from infiltration through the brickwork of 
the chamber. In order to get a representative sample 
it should be taken from inside the mouth of the kiln. 
_When this is done, and the gas temperature also noted, 
one is in position to know whether or not the kiln is 
performing economically. A kiln that is really operat- 
ing at the best possible efficiency may be charged with 
avoidable loss because of the comparatively high oxygen, 
and low carbon dioxide content, of the gas taken from 
the stack. 


There has been much discussion on the subject of the 
correct amount of air to admit with the fuel. This 
air may vary from the amount just required for the effec- 
tive movement of the pulverized coal, or the atomization 
of the oil, as the case may be, to that necessary for com- 
plete combustion. Where enough air is admitted with 
the fuel for its combustion, that entering from the cooler 
and between kiln and hood must be excess. 
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making for complete combustion are practically ideal 
in the cement kiln. There is not the comparatively cold 
surface that is present in steam boiler practice, and 
which is a deterrent to complete combustion; hence, with 
its large volume and high temperature, the cement kiln 
presents little difficulty to complete combustion. While 
the volume of the kiln up to the clinkering zone is not 
so large as is a modern steam boiler furnace burning the 
same amount of ftiel, the conditions are more favorable; 
that is, the absence of the comparatively cold heating 
surface, and the much smaller quantity of excess air nec- 
essary to insure complete combustion. The amount of 
excess air in kiln operation can readily be kept under 


25 per cent. 


To obtain a high over-all efficiency, the heat carried 
out of the kiln by the clinker should be utilized. This 
is attempted in most plants with the rotary cooler. 
Should one-fourth of the air required for combustion 
be necessary to bring the fuel into the kiln, the remain- 
ing three-fourths can be raised to 700° by the heat of 
the clinker. In order to attain this result, the cooler 
should be provided with an air-seal and a lining. The 
lining may be of hard brick to resist the abrasive action 
of the clinker. 


A fault frequently encountered in cooler installations 
is the failure to consider the volume of air that must 
pass through the opening in the fiiring floor and to the 
kiln. In the majority of installations this opening is en- 
tirely inadequate to pass the required amount of air. 
This is due in many cases to the construction of the hood 
which does not permit of a large opening. 


An effort should be made to bring all the air for com- 
bustion (excepting that required for the fuel blast) 
through the cooler. And if this is impracticable for the 
reason mentioned, it would be best to bring in the addi- 
tional air between the kiln and hood, as it will then be 
delivered in thin streams that will be more quickly 
brought up to the temperature of combustion than would 
a large volume coming in through a single large open- 
ing in the front of the hood. Should, however, the area 
of the opening admitting air from the cooler be suffi- 
ciently large to pass the required amount of air without 
the necessity of an unduly high draft pressure, then 
the air coming in between kiln and hood may be disre- 
garded, because, under the low pressure, the seal angle, 
when closely adjusted, provides a labyrinth that offers 
much resistance to the flow of air.. 


A description of a recently constructed cement plant 
mentions the application of stacks in connection with 
the coolers. Just what necessary function is performed 
by these stacks is not clear. I can conceive the air 
passage to the kiln being so restricted that a stack would 
be useful in assisting to carry away the air necessary 
to the cooling of the clinker, but such a condition is 
detrimental and should be corrected, not by a stack, but 
by enlarging the opening. 


I believe that many kilns are operated under too much 
draft. Of course, to get capacity there must be burned 
a definite amount of coal and which in turn requires a 
definite amount of air; this is obtained only by a definite 
amount of draft. But any such draft pressures as 
.2 and .3 inch at the hood should not be necessary. This 
recalls steam boiler practice, in which such draft pres- 
sures are necessary to overcome the resistance of the 
grates and the fuel bed. In cement kiln practice, how- 
ever, the resistance to the flow of the air is the cooler, 
and the opening leading to the kiln. With these prop- 


erly proportioned, the draft required at the hood should 
not exceed .1 inch. 


June, 1922 


Electric Cement 


By Henry J. Harms, Jr. 


ENGINEER, COURBEVOIE, FRANCE 


The new cement developed in France and concerning 
the manufacture of which some preliminary information 
has been given by the Industrial Press, has been the 
subject of two important lectures before the Franco- 
Belgian Association for the Testing of Materials. While 
the manufacturers have told very little about the manu- 
facture, they have given some very interesting details 
by letter, and in interviews accorded the writer on behalf 
of Concrete. A paper was read by M. Bied, cement 
and lime expert, on ““Le Ciment fondu au four electrique”’ 
(Cement fused in electric furnace’), and another paper 
was read by Mr. Magny, civil engineer, on “Notes sur 
le Caleul des Pieces en beton de ciment fondu’ (Notes 
on the Design of Electric Cement Concrete Members). 
With the permission of the authors I will quote freely 
and frequently from their papers. 

Formerly I could not give a correct American name 
for the product, as the word “fondu” might be translated 
in various ways. The manufacturers must have them- 
selves realized that the name was improper; they have 
now given to their cement the name of “electric cement.” 

The information, as given in the Industrial Press was 
not altogether correct. In fact, the new cement, or 
rather its process of manufacture, is entirely different 
from the one invented and manufactured by the Lafarge 
Co. The cement this firm manufactures, besides the or- 
dinary portlands, is, as already stated, an “aluminous 
cement,’ manufactured by the water-jacket process, 
while the electric cement is produced by fusion of the 
raw materials in an electric furnace. From various sides 
tests have been made, since October, 1919, to obtain 
cement by fusion in electric furnaces. The main reason 
for these researches was the high price of coal, and 
therefore the desire to find cheaper methods of 
manufacture. After numerous failures, satisfactory 
results were obtained and the experimenters had the glad 
- surprise, when testing the new cement out, to discover 
that it had important advantages over ordinary portland 
cement, and the results of the tests, apart from their 
practical value, were also very interesting theoretically, 
as they are of a nature to modify or to complete our 
knowledge of cements. Unfortunately, as with all indus- 
trial experiments undertaken with a definite purpose in 
view, some of the most interesting factors have not been 
controlled. In fact, although the manufacture of cement 
by the electric furnace process has entered the industrial 
stage, it is not yet scientific, as Mr. Bied writes. He 
explains that with scientific manufacture he means the 
production according to a process, all the elements of 
which are sufficiently well determined to permit anyone 
to employ same, without running any risks of failure. 
At present, the practicians have the process of manufac- 
ture well in hand; cement of various qualities and com- 
positions can be made, the necessary proportions and 
qualities of the raw materials are known, also voltage 
to be used, necessary consistency of the paste, requisite 
speed of cooling, etc.—in one word, all the tricks of 
the trade, the kinks, are known to the technicians, but 


1As alternative translations: ‘‘Fusion cement, produced in the 
electric furnace,” or ‘‘Electric furnace cement.” 
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they are still proceeding more or less by intuition, and 
not according to well defined rules, the laws ruling the 
process not yet having been discovered. The manu- 
facture of electric cement has thus not yet entered the 
scientific stage, and is not done according to fixed rules. 


Originally the object of the tests was the production 
of aluminous cements of the same nature as the one 
manufactured by the water-jacket process. These ce- 
ments fuse at about 1450° Celsius (2650° Fahr)., and 
should therefore be easily obtainable in the electric 
furnace. 

The raw materials used are ferruginous bauxite and 
limestone. 

One of the particularities of the manufacture of these 
cements is that one is not limited for the proportioning 
of the raw materials, as with portland cement. Using 
a bauxite containing 8% silica, 54% alumina, 15% to 
20% of iron, good cements are obtained with proportions 
varying from 100 bauxite and 55 limestone to 100 baux- 
ite and 140 limestone. The first mixture corresponds ap- 
proximately to the composition Al,O,CaO, the second to 
Al,O,2CaO, (or rather, to 3Al1,0,5CaO) which is the 
composition recognized by Day. Acording to Spack- 


man (American technician), one can even go 
much further, and reach the composition 5AI1,0O; 
3CaO. The hydraulic products thus obtained are 


generally slow setting, with an initial set of two 
to four hours, and a very rapid hardening; but, in pres- 
ence of traces of lime, even less than 1%, they become 
quick setting and absolutely unmixable. 

In triturating clinkers (electric cement) in tube mills 
that have been used for other cements or lime, the first 
few tons of cement have to be rejected on account of 
their quick setting and slow strength. The same has 
happened when electric cement clinkers were treated in 
tube mills that had served for the crushing of carburet. 
Normal setting of the cement, viz., slow setting, is ac- 
companied by a great rise of temperature. In a block 
of pure paste, 8 in. by 8 in., the self-registering ther- 
mometer marked 175° Celsius (347° Fahr.) shortly 
after the end of the setting. 

Under certain conditions of calcination and of cool- 
ing, these aluminous cements are quick setting. This 
quick setting property has been more often observed 
with cements containing an overdose of limestone, and 
Mr. Bied queries if this might not be caused by some 
free non-combined lime remaining in the cement. The 
necessary tests to verify this hypothesis have not yet 
been made. 

When cooling has been very slow, the setting is gen- 
erally very quick, and admitting the exactitude of Le- 
duc’s tests, we might suppose that the slow cooling, 
similar to a re-heating, has caused lime to liberate, but 
it happens also that setting is quick when it is impossible 
to incriminate the slow cooling. 

Mr. Bied asks: ‘Are there aluminates the setting of 
which is prompt?” I think we do not know anything 
about them, and I believe that the question of the speed 
of setting of a cement is still an unexplained phenome- 
non at the present time, and not only aluminous cements 
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are quick setting—quick setting cements have been ob- 
tained in the rotary kiln, that contain 27% to 28% silica 
and only 5% alumina. 

When in thin slices, electric cement shows, dissemi- 
nated in a vitreous solution, greatly bi-refracting crys- 
tals that are very sensitive to polarized light; water- 
jacket cements show only a vitreous region, almost 
without any crystallization, and yet the two cements are 
of similar quality. 

Comparing two electric furnace cements, both of the 
same run, and consequently of the same composition, but 
differing by the mode of cooling, the best one of the two 
showed the largest crystals (6 for the largest and 3y 
for the smallest crystals). Hendrix, in his article in 
Le Ciment, has concluded therefrom that the best cement 
always corresponds to the one that has the largest erys- 
tals, but Mr. Bied does not care to affirm this statement, 
and the question remains for him in its entirety—he 
points to the excellent cements obtained by the water- 
jacket process, that are almost without crystals. 

With bauxite and limestone as raw materials, the 
power-consumption for the manufacture-of the cement 
is 2,000 kilowatt hours, viz., about 1,720,000 calories 
(about 7,000,000 B. T. U.). 

The wear of the electrodes is important. The reaction 
CO?+C=2CO, very active at the high temperature of 
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furnace, consequently in rather bad conditions of fusion 
and cooling. 

In fact, it has been observed that there was a great 
difference in strengths of cements obtained in large ca- 
pacity furnaces and those obtained in a small furnace. 
Even with a 1,500-kilowatt-hour furnace, used for the 
manufacture of aluminous cements, the first and second 
day’s runs were very inferior to the one of the following 
days. Without changing anything in the proportions 
or in the conditions of calcination and cooling, the 
strength increased notably as the furnace came to equi- 
pose, and the technician conducting the tests gives as 
his opinion that absolutely normal cement is obtained 
only at the end of the fourth or fifth day’s run. 

It is therefore quite probable that the results given 
hereafter constitute minima, and that in practice ap- 
preciably higher strengths would be obtained. 

The program of the tests was as follows: 

The hypothesis that the lime was always combined 
with the alumina in the form of mono-calcium aluminate, 
was taken as a starting point, and the combinations that 
might be made with the iron have been completely neg- 
lected. 


It has been remarked that if with normal aluminous 
cement, the most favorable analysis of which is: 
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chiefly in its low conductivity. The resistivity, as far 
as can be judged, is 2 million microhms per square cen- 
timeter. 

Experiments have also been made with higher silica 
cements, but since the proportion: of limestone is still 
higher with those cements, the power consumption is 
still more important and the wear of the electrodes still 
greater. Considered industrially, they are therefore of 
absolutely no interest, their cost price being absolutely 


22 of the CaO are attributed to Al,O, to form a mono- 
calcium aluminate, there remain 18 CaO to combine with 
10 SiO,, and the silica must consequently be in the form 
of bi-calcium silicate. 

The cement formula would thus be: 

0.40 (SiO,—2CaO) (Al,0,—CaO) 

By means of mixtures of schist, bauxite and limestone, 

various products have been fused, having the following 


prohibitive; considered from a theoretical standpoint, composition: 

however, this is different, and we Willstherehoremsaven. O19 sui. om amr en re ease ete (Si0,—2Ca0) (A1,0,—Ca0) 

few words on the results obtained. They are better 1:10 -.-..-...0. sce sees eeeetenee teen ee ere es (Si0,—2CaO) (AI,0,—Ca0) 

conductors than the aluminous cements, their resistivity LAO! Vitara smpoteta:c eieusc ered ayeropereueratie oun dle cithekarsete aie (Si0,—2CaO) (Al,0,—Ca0O) 

being 500,000 ater ohne per square Beat netar! AgilO Se wietateista sy atpeemerte cacaie ag ek cise Mania (Si0,—2Ca0) (Al,0,—Ca0) 
150. tc iane ei cae Meare, ca kei (Si0,—2Ca0) (A1,0,—Ca0) 


For these tests were used as raw materials, besides 
pure limestone and bauxite, a local schist of the follow- 
ing analysis: 


All these products proved to be hydraulic. Their 
strengths diminish as the proportion of bi-calcium sili- 
cate increases. 


CGN was Scan ga RIS APRs Sets DOR Wei) OR Sk cone oon bee ee ne a 70 
ALO, SAN EOD CORE LEM OR Ws tarcit Auch a ease isthe 17 The first two gave about 20 kilos at 1 day for 1:3 
Cady? suelads Debs odes. spp hg cet G MURINE a ; plastic mortar (284 lbs.). The strength has not appre- 
a ee ee ee ciably increased with age, 
ee a blast furnace slag of the following analysis: The three others gave at 1 day, for 1:3 plastic mortar 
OME te ths he eae - g 
ee ee ee See ne a from 15 to 11 kg, per sq. cms. (213 to 156 lbs. per sq. 
2 IP EYSS eO Ra Pe0 ica) oo ese. isiellel(e w/e bie 1818's 8/6) 6 el Ps) Sale eis 6 #0) 016160108 apes ehee) tsa) '9\e)i a8, 7 . 
LOT CRE RIO IRE R ose Ae Ree PERO re REE (ice SRSA Rian 5.16 in.). These strengths have increased only slightly up 
CEALAED aa) aA Sah’ a acres Sv in Rand 2 bon ea ea tain 40 to 28 days. 
One eee as! iminishi : F 
BOM sat ete etr ole aates, aOR ch oe clon roo ete ele tos 4.6 In diminishing the proportion of lime in order that, 
Ap Taste 1 
# (S10,. 1.8Ca0), v (A,0,Ca0) a (Si0,, 2Ca0), y-(Al,0,Ca0) Sst (SIO, 2.5Ca0), y (AL,0,Ca0) 
2 3 4 5 6 7 8 ard 10 11 4 4 an 

12 13 

SiO, 2.15.8 20.1 22.7 24.6 26 14.16 19.15 21.09 29.6 23.6 14.9 17.7 19.4 an 

Al,O, .....87 81.5 27.7 25 23.2 35.78 ° 29.11 25.81 28.10 21.2 34.3 27.7 23.7 21.1 s 

CaO ..47.8 48.4 49.6 50.6 58.8 49.26 51.74 58.10 54.30 55.10 50.8 54.6 56.9 58.8 ov 

Nos. 1, 2, 38, 4, and 5 are inert; 6, 7, 8, 9, 10 are slow setting and hydraulic: 11, 12, 18, 14, 15 are quick setting 


With these four elements: schist, slag, bauxite, and 
limestone, a whole series of mixtures were made, that 
were fused and cooled in different manners, in order to 
obtain cements of all sorts of analysis. 

All these tests except two that could be made on a 
larger scale, were made with a little 20-kilowatt-hour 
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admitting that the lime be always combined with the 
alumina, in the form of mono-calcium aluminate, the 
silica be only combined to 1.5 of lime, the products are 
not hydraulic and disintegrate. If, on the contrary 
the proportion of lime is increased, in order that the 
silica be combined with 2.5 lime, all the products are 
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quick-setting and the ordinary addition of gypsum does 
not retard the set. 


Table 1 gives the developed formulas for the various 
products tested. 
_ The analysis of the three series are so nearly equal 
that we can rightly conserve the impression that the in- 
fluence of the conditions of calcination and cooling that 
might have varied from one experiment to the other is 
preponderant. 

With the schist mentioned above, and limestone, a ce- 
ment has been made relatively low in lime and of the 
following analysis: 


SLO Mentesemtaniiees siesele aiciialele' «inp ivhorsi¥ite F UIGO Tr ODS CREO OIC nck Se 28.68 
Al,O, Reto d oT tChetetesReteseze ar elo) a’stehalo /c1e sev’ atolaeoia rs stalave w e"aTarats lene alave-e. gic slvelore. 4.69 
Fe,0, PLOT) ROCCO IED ICONS CRO TCO. gOI OMI OREOROIOUCORORS CICTORNERCICT ORE CLLaTCReE IEA 2.43 
COD coc abo peat TONG p Mb DET Be Rec CrE AE Ee Fin Cena SO TOE ACen 61 

IWERO) ccc bie oe SOON EES Cat TO COTE Oct ROSNER 2.10 
Gs ccnddo cdkes ocr OTe OB pOeeeteods BSC onEE COC Ap E SAS MSEnnne 0.19 
ELUULCLL VIE uteerersmnttslerete strc ont ccc etaitie aiccie ied wong tie, wee ee meee nee 4.02 


The very refractory cement flowed with difficulty, even 
at the temperature of the arc; it was cooled by steam, 
which explains the humidity it contained at the moment 
of the analysis. 

_ Its set was from two to four hours. 

Its strength, for 1:3 plastic mortar was: 

(SOME) neta tomaiciog pade Cam Socom eae eses 1 2 3 7 28 
Bid AECL erat tad cialeto eins air vaiatote rose lore cib/slaroinie 100 135 199 292 355 

Under the polarizing microscope it showed very large, 
little bi-refracting tri-calcium silica crystals, of a di- 
mension in the neighborhood of 18 with mixtures of 
schist, slag and limestone, or of slag and limestone, the 
following cements were also obtained: 


MS Rr anh ea etn NEGO cy cusigSiesn spn Sb odeGue 
EO MRR eer eee rice ss. cn.es psreetens sence 9.30 
HIS OM ete eloie) ic eretalot¥ln sit lolsaitir eieielw's!cisis.p¥v a'r e's vein etic iere'e wiacele's stele 2.78 
GAO. ghcSoa) SOBA aS 863550 ote J Ocn CER a On Cee e ircis Ger ice 64.05 
(NTS O) rateretnes acerca arate aie ca itics pre‘e.ciere siettielen atenecousiaiselesimeine led 2.21 
Its strength, for 1:3 plastic mortar was: 
DOGESED BGABSCb cc Car OG SOCGEDO TOOL ACT CECA Otis Ene Caeireye tic 142 lbs. 
CP TORRAN, Sltvd.d wel GG SI DSR Pe ERE ee Pic A oe Cn ee eae Pe oe 284 lbs 
Ol} GUE Re oad natin RRA COD COED CGE OO OOD ae aerO anne cic 898 Ibs 
ee etre 1 Oem hts vein k eee a Saneg re Le aoe 26.65 
AIO, 2 occ cece eee cee c cece ee cece tenet e see e eee sees eeee 6.40 
FOO, ce cee cscs cece creer cece eee e cece eeereeeeeetsseeenes 2.50 
(GN! “sd vocgcsobucedony Open dt CUO OOComt aaron ostenJne 57 
NIE) Tevet ioleleleisiste(slelsis els[o\e vieiele rie cis!s\e\sieis,s/0 cleie isin (els) « civlt{a\ele\sisseis\e 1.86 
Its strength, for 1:3 plastic mortar was: 
BS UGAYS) (aie's <ceie oe eeiniv eines vine oiapisis thee session os celecdieceer sg cis 85 lbs 
amt ERI elie terete otenotel tate) bi eibicligs (ern. c/aipyelsveie’s ie! syeibia ee evs iel dies «lel sceqél as) o16)6 100 Ibs 
Bm DRG SS MT rave edatonctote olen stetalovereis io die laiaie feiel orscoye, sfa)aVa le; er.siolie @ ole, w/di ejsiigrs:6 171 Ibs, 


Setting time: 11 to 18 hours. 
Given the feeble proportion of lime, these strengths 
are still interesting: 


Se OME tre SMe er Soereate files syiesi) oc'2 sae hac sees a 25 
DO Seer RASCH Midst ss sckencwenasaeres 9 
FOO, cece cece esc e secre reser ence ere teee st tace rare eeenes 4 
(CLOW nen 6 Cadeomon duet demo S Sour uae 5 = GUD OU aden doe aocraccnoon 62 

Its strength, for 1:3 plastic mortar was: 
Te GENED dzéccouccn cooub oon Seg OU0 ad Dodeood co doMCniCno coo, 71 Ibs 
GE) BRINE Soéms ob fofodrid 6 O0OTUD OOOO OU AC GOO CO OO RRS Unit 292 lbs 


Setting time: 10 to 17 minutes. 
(4) Lastly, continuing to diminish the proportion 
of lime, a cement was arrived at having the composition 
of an acid blast furnace slag: 


(Cj gs, RN cece Perec 80.5 
INNO. 5.5 Ab pos OFT OAOUCOUO0N FO BOO CUCL EOC OOO D GDOCEGOOCDD 
Fe.0, doe UG Ns OO O0 COUR UOUNN.C COS SCDUTDOR DOOR OUTDOOR OOG 8.5 
(CAO) aapocincaod CO a0 00 COCUUOOUAO HOOOO RECO OC OODOOOOCOOOr AT 
This cement has given 71 lbs. at 7 days, and 100 lbs. 
at 28 days. 


It results from all these tests that the chemical com- 
position of cement is not at all limited between such 
narrow proportions as was previously believed. The se- 
ries of hydraulic products is much larger. It is prob- 
ably a question of crystallization at the interior of a solu- 
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tion, and it is this crystalization, the agent of which 
we must know, that we must be able to produce by an 
appropriate calcination and cooling. There is no doubt 
that similar tests give to the question of cement new 
aspects that may have important consequences for the 
future of this industry. 

Although, according to Mr. Bied, the manufacture of 
electric cement has not yet reached the scientific stage, 
the manufacturers seem to have the practical process 
well in hand, and very interesting applications have al- 
ready been made with this new product, which has de- 
cided advantages over ordinary portland cement. These 
advantages are: 

(1) Although slow-setting, it hardens rapidly. 
Roughly speaking, its strength after 24 hours equals the 
strength of ordinary portland cement at 28 days. This 
permits dismantling of floors after 24 hours, and of 
beams at the end of three days. 

(2) Its ultimate strength being very much greater 
than of portland cement, the manufacturers recommend, 
as a perfectly safe figure for designing, a working stress 
three times as high as with portland. This permits the 
reduction in appreciable proportions of the dimensions 
of beams, depths of flooring, etc. 

(3) It resists absolutely the action of sea-water and 
of selenetic water. 

' These advantages are so all-important that they more 
than compensate the disadvantage of the price, which 
is still very much higher than of ordinary first-class 
portland. In fact, the electric cement is actually sold 
at roughly 350 francs per ton of 1,000 kilos, on car at 
works, while the current market price for portland is 
140 to 150 francs at works, for the same region. 

The electric cement cannot be used together or mixed 
with other cements or lime, and great care must be taken. 
while mixing that all utensiles, mixer, shovels, etc., have 
been carefully cleaned, so that no trace of cement other 
than electric, or lime, is left. After pouring, it should 
be kept moistened, like other cements, and a good pre- 
caution is to cover the freshly placed concrete with bags. 


Earthquake at Asano Plant 


The following extract from a letter recently received 
from Paul C. Van Zandt, chief engineer of the Asano 
Portland Cement Co., at Yokahama, Japan, is of in- 
terest and indicates conditions that have to be taken into 


consideration in Japan: 

We have had the worst earthquake I have experienced in 
Japan this morning (April 26). The 180 ft. concrete stacks 
swayed like grass in a breeze, the tops moving over 6 ft. (3 ft. 
from plumb, both ways), but it did no damage to the plant. 
We stopped the machinery and made an inspection, and started 
up again. 

It knocked all the dishes and vases from their places in my 
house, and broke nearly all the glassware we had, to say 
nothing of the lamps broken and the patches of plaster knocked 
from the walls. My family ran into the garden and lay down 
on the grass until it was all over, while down in the native 
village below our homes some of the little houses collapsed 
and killed the inmates. 


Practically. all the cement plants of the Lehigh re- 
gion are in operation, including the reserve plants. They 
are well supplied with bituminous coal and, despite the 
strike, can remain in steady operation for some time. 


There was enough bituminous coal in the Lehigh ce- 
ment region on May 1 for a period of three months, 
according to persons engaged about the mills. Large 
tonnages had been received in anticipation of possible 
trouble in those fields. 
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Portland Cement in 1921 


Preliminary estimates by the United States Geologi- 
cal Survey, given in the following table, show that the 
production of portland cement in 1921, 98,293,000 bbls., 


was more than 98% as great as that in 1920, the 


“record” year. 


The total shipments in 1921, about 95,051,000 bbls., - 


were nearly 99% of those in 1920. 

The stock of finished cement at the mills at the end 
-of 1921, about 11,938,000 bbls., showed an increase over 
the stock at the end of 1920 of more than 33%. This 
stock exceeded the average stock in hand at the end of 
each of the years 1917 to 1921 by over 27%. 

The average factory pricé in bulk at the mills for the 
whole country was $1.87 a barrel in 1921, as compared 
with $2.02 a barrel in 1920, a decrease of 7.4%. 

The accompanying tables show by districts the actual 
production, shipments, value, and stocks of portland ce- 
ment for 1920, and give estimates of the same items 
for 1921. 


PorTLAND CEMENT PropuceD, SHIPPED, AND IN STOCK IN THE UNITED 
STATES IN 1921, By Districts, AND CoRRESPONDING TOTALS FOR 
THE UNITED STATES IN 1920 (a) 


——Production—— Shipments 
A Be 
vo AS 
Es cr) 
= et = oO to 
G © G bak 
3 Z 2 Ae 
P . : 2 [| 2 Sirspa! 
Commercial District Y CO) i cK Ss 
b> yn > Sle 
b= Boj 3 S93 
e “ie = a 8 
s EES S 2 = 
=| ig 5 pmo et 
je] wn fe] < > 
Lehigh district (east- 
ern Pennsylvania 
and western New 
JOFSCY) «cc ccseeeee 23,648,000 2,818,000 22,933,000 $39,674,090 $1.73 
ING Wie COLKE cic sioner 5,295,000 736,000 5,040,000 9,576,000 1.90 
Ohio and _ western 
Pennsylvania .. 9,055,000 967,000 8,819,000 15,256,870 1.73 
Michigan and_ north- 
eastern Indiana.. . 6,189,000 806,000 6,099,000 11,039,190 1.81 
Illinois and remain- 
der of Indiana.... 14,989,000 1,859,000 14,413,000 24,213,840 1.68 
Maryland, Kentucky, 
Virginia, and West 
Wire shteh gqanconucs 4,604,000 490,000 4,482,000 8,202,060 1.83 
Alabama, ‘Tennessee, 
and Georgia ...... 4,220,000 312,000 4,097,000 7,948,180 1.94 
Iowa, Minnesota, an 
IMEISSOUTT | Gaisee -eisi0 6 0010 10,519,000 1,814,000 9,959,000 17,627,430 ie ir’ 
Kansas, Nebraska, 
Oklahoma, and 
ORAS ws cialt lei erets ce 8,438,000 1,079,000 8,018,000 17,799,960 2.22 
Colorado and Utah.. 1,865,000 204,000 1,826,000 4,254,580 2.33 
California: s.acse so 7,073,000 502,000 6,934,000 16,294,900 2.35 
Washington, Mon- 
tana, and Oregon. 2,448,000 851,000 2,431,000 6,101,810 2.51 
O21 ee LOLA swe pleises 98,293,000 11,938,000 95,051,000 177,988,910 1.87 
1920; ‘Totals... ci. 100,028,245 8,941,046 96,311,719 194,439,025 2.02 
Percentage of ‘ 
change in 1921., —1.7 +33.5 —1.3 —8.5 —7.4 


(a) Figures for 1921 are based to a large extent on reports of pro- 
angers of portland cement, but in part on estimates, and are subject 
0 revision. 


PorTLAND CEMENT PRopUCED, SHIPPED, AND IN STOCK IN THE UNITED 
STATES, 1N 1920, By Districts (b) 


—Production—— Shipments 
5 5% 
is as 
o 
=~ tt -_ 2 to 
a my aj Fr 
j Sue 3S cs} ira) Ee 
Commercial District 2 a 2 Pos 
- me o+ 
s Ke & 58 
E $B OCS 2 “ge 
= gv s 3 yas 
F Art og n o > < 
Lehigh district (east- 
ern Pennsylvania 
and western New 
VEXSCV i Meiwcosieiters os 25,417,804 2,086,370 24,958,127 $47,875,881 $1.92 
INGWa VOLK... cxeveisdus cele 5,885,058 553,989 6,049,150 12,206,698 2.02 
Ohio and _ western 
Pennsylvania 7,843,112 752,582 6,948,400 18,414,249 1.93 
Michigan and _ north- 
eastern Indiana... 5,879,187 727,927 4,922,329 11,892,249 2.42 
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Kentucky and south- 
ern Indiana ....... 
Illinois and western 
Indiana .........- 
Maryland, Virginia, 
and West Virginia. 
Tennessee, Alabama, 
and Georgia ...... 
Towa, Minnesota, and 
Missouri) sane. or 
Nebraska, Kansas, 
Oklahoma, and cen- 
tral hexas occ 
Rocky Mountain 
States (Colorado, 
Utah, Montana, 
and western 
"TEXAS). ) Waceiattie ser are 
Pacific Coast States 
(California, Ore- 
gon, and Washing- 
ton) 


3,293,090 826,198 3,069,407 6,248,406 2.04 


12,321,840 22,561,398 


6,128,117 


138,106,011 1,094,358 1.88 


3,044,691 256,476 2,912,308 2.10 


6,010,436 . 2.20 


1.93 


2,888,811 191,819 2,730,420 


12,406,745 1,261,131 11,511,954 22,259,081 


8,177,245 727,726 7,900,247 17,110,729 2.17 


3,764,502 251,286 8,784,784 8,816,576 2.23 


9,316,989 711,789 9,262,753 20,415,205 2.20 


2.02 


100,023,245 8,941,046 96,311,719 194,439,025 


(b) The state grouping differs somewhat from that given in the pre- 
ceding table. 


Production of Stone in 1921 


About 62,400,000 short tons of stone was quarried in 
the United States in 1921, according to the United 
States Geological Survey, Department of the Interior. 
This is more than 20% less than the production in 1920. 
The estimated value of this stone is $92,500,000, a de- 
crease of 830% as compared with 1920. 


Producers all over the country stated that both wages 
and prices had been reduced, and nearly all reported 
a decrease in the cost of production. High freight rates 
are said to have contributed largely to the general de- 
pression in the industry. 


Building stone was in but little demand, and the re- 
turns at hand indicate a decrease in output of about 
25%. The output of monumental stone, which has 
shown practically no diminution during the last five 
years, apparently decreased more than 45%. Paving 
blocks were in great demand, and increases were shown 
in the sales of curbing and flagging, facts that indicate 
a revival in street work in cities and towns. The cam- 
paign begun for the betterment of suburban and country 
roads caused an increase of nearly 8% in the output of 
crushed stone. Depression in the metal-smelting indus- 
try was reflected in a decrease of more than 50% in 
stone sold for fluxing and for use as refractory material. 
Decreases were noted also in the demand for agricul- 
tural limestone, and for stone used by alkali ran 


sugar refineries, paper mills, and in other manufacturing 
establishments. 


Production of Caleareous Marl 
in 1921 


The output of calcareous marl in the United States 
in 1921 amounted to 53,730 short tons, valued at $183,- 
743, according to reports made by the producers to the 
United States Geological Survey, Department of the In- 
terior. The quantity decreased 45% and the value 
43%, as compared with 1920. In 1921 the average 
value per ton was $3.42; in 1920 it was $3.31. Nearly 
all the caleareous marl sold in the United States in 1921 
was used for liming the soil. Some was used as a filler 
in patent fertilizers. More than 63% of the total out- 
put—33,978 short tons—was produced in Virginia and 
was valued at $105,821. The other producing States 
were California, Maryland, New York, North Carolina, 
Ohio, Pennsylvania, South Carolina, and West Virginia. 
Deposits were developed in Michigan and Wisconsin. 
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~ Portland Cement Output 
| in April 


The statistics shown in the following table, prepared 
under the directions of G. F. Loughlin, of the United 
States Geological Survey, are based mainly on reports 
of producers of portland cement, but in part on esti- 
mates. The estimates for April were made necessary 
by the lack of returns from four producers. 


PRODUCTION, SHIPMENTS, AND STocKs oF FINISHED PorTLAND CEMENT IN 
APRIL, 1922, AND PRECEDING MonTHS 


Stocks at end of 


Production (bbls.) | Shipments (bbls.) month (bbls.) 


1921 1922 1921 1922 1921 1922 
Jan. 4,098,000 @4,291,000 2,539,000 @2,981,000 10,300,000 a@13,816,000 
Feb. 4,379,000 4,278,000 3,381,000 2,285,000 11,400,000 a14,142,000 
Mar. 6,763,000 6,685,000 6,221,000 7,002,000 12,000,000 a@13,848,000 


Apr. 8,651,000 9,243,000 7,919,000 8,592,000 12,600,000 14,498,000 
May OLZ AE O00 em esters velsleiars 5 SOUO I aaa shaves’ cvs UZ5450, 000! Wr cere ore. 
June M529 GF000 Macro. bran OES 772. O00) Mite deietetsiete TL DOSO00 ON piste versie tere 
2d quar.27,228,000 ........ PUVOS COU ce ivsiwhis re lenleard) © “eécre ed are 
July C5508, 000 ccm cite .« LO, SOMO00N Meret. atevclee T0541 4,600) oie cecsis 
Aug 1O3244,000 9 Ssciic oe = 1258405000 Venice SsZBO000) | Liliscntas « 
Sept HOLOZ OOO) Were ayes sn PICS 29000 Ta: cect « 65953, 000s tresses: 
8d quar.29,889,000 ........ BE THO OOO mmrsttisretese.s cummeteietetercisien | Meteicveretalere 
Oct. TOSSOGSO00) D jarctercieve's. @ 2 a OOO teieteieis sists D5B48,000) os cieteate 
Nov SSSA OOO Nec careers DELO S 000) Siaeiesaie cic 95097000) Wiis cectets's 
Dec CSSD OOOO ci, sere crac Be T OOM | stelsleicieteie PL 9SS 000M acess + 
4th quar.25,986,000 ........ STE OOS 000) Merete nce oo een eee 
98,293,000 95,051,000 
a Revised. 


Montutiy Fiuctuations IN Propuction, SHIPMENTS, AND 
Stocks oF FInisHED PortTLAND CEMENT 


Jan, 1922 


Millions 


(A) Stocks of finished portland cement at factories. 
(B) Production of finished portland cement. 
(C) Shipments of finished portland canent fram factories. 


The Bureau of Foreign and Domestic Commerce of the 
Department of Commerce reports that imports of hy- 
draulic cement in March amounted to 1,597 bbls., valued 
at $4,308. The total for 1921 was 122,317 bbls., valued 
at $388,828. The imports in March were, from Mexico, 
902 bbls.; France, 322 bbls.; Japan, 253 bbls.; other 
countries, 120 bbls. 

The exports of hydraulic cement in March were 103,- 
556 bbls., valued at $299,977; of this total, 103,219 
bbls., valued at $298,764, was portland cement, which 
was sent to Cuba, 43,521 bbls.; the other West Indies, 
3,763 bbls.; South America, 30,881 bbls. ; Central Amer- 
ica, 11,585 bbls.; Mexico, 10,660 bbls.; Canada, 256 
bbls.; other countries, 2,553 bbls. The total exports of 
hydraulic cement in 1921 were 1,181,014 bbls., valued 
at $4,276,986. 

The statistics of imports and exports of hydraulic 
cement in April are not available. 
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Potash in 1921 


More than 18,200 short tons of crude potash salts, 
containing 7,618 short tons of K,O, were produced in 
the United States in 1921 from domestic sources, accord- 
ing to the United States Geological Survey, Department 
of the Interior. This potash was produced at 17 plants 
by 15 companies, and about 79.5% ‘of it was extracted 
from natural brines. Three other companies produced 
considerable potash in 1921, but they have not yet re- 
turned their schedules. The annual production from 
domestic material was less in 1921 than in any other 
year since 1915. 


Twenty-one plants made sales amounting to 8,907 


short tons of crude material, containing 3,895 short tons 


of K,O, valued at point of shipment at $383,218, and 
24 plants reported stocks on hand amounting to 26,461 
tons of crude material containing 10,348 short tons of 
K,O. Sales and stocks on hand are reported by several 
companies that did not produce potash in 1921. ~ 


The domestic potash produced in 1921 was made from 
natural brines, dusts from cement mills and blast fur- 
naces, and wastes from molasses distilleries, and from 
sugar refineries that employ the Steffens process. No 
production has been reported from alunite, silicate rocks, 
kelp, or wood ashes. ao 


The only plants that reported continuous operation 
during the year were several that produce potash from 
the dusts of cement mills and blast furnaces. The inac- 
tivity of the fertilizer market and the low price of for- 
eign potash are given as reasons for non-production. 


State Gerent Plant for 


Arkansas 
By R. S. West 


At the recent convention of the Arkansas Chapter of 
the American Association of Engineers, a resolution was 
adopted calling on the governor to investigate the feasi- 
bility of building and operating with convict labor a 
state-owned cement plant at White Cliffs, in Sevier 
county, Arkansas. 

It was stated that there is a practically inexhaustible 
supply of suitable raw material available at White Cliffs, 
in the form of shale and limestone. 

The engineers stated that the prevailing price of ce- 
ment was entirely out of proportion, and that this ab- 
normal price has had the effect of retarding construction 
work over the state. The price of cement, it was claimed, 
increased more than 100% during the World War, and 
the drop which builders have been awaiting has not 
come. The average price of cement in Arkansas, includ- 
ing freight, was given as about $4 a barrel, and it was 
claimed that the high price had discouraged use of the 
material to a marked degree during the past 12 months. 

Some 25 years ago preparations were made to manu- 
facture cement at White Cliffs, and some cement was 
placed on the market. The plant was built by a firm 
backed by European capital, but the plant was equipped 
with the old-style vertical mills, and this is believed to 
have been the cause of the plant’s downfall. 

About the time the plant got well under way, rotary 
kilns were introduced, greatly reducing the cost of pro- 
duction, and a number of the large cement plants in- 
stalled these new mills. The White Cliffs plant finally 
gave up the fight and quit. 
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Actual construction of the future home of the Signal 
Mountain Portland Cement Co. is under way. The grad- 
ing and excavating for the plant site is rapidly nearing 
completion. The order for the structural steel to be 
used in the new plant was placed early in April with 
the firm of Walsh & Weidner. The tankage to be used 
in the new plant was also ordered from the Chattanooga 
Tank and Boiler Works. These two items are estimated 
at nearly $150,000. The steel, according to the contract, 
is to be delivered at the plant site at Glendale as re- 
quired. The building, it is stated, will be the most up- 
to-date of its kind in the United States. The capacity 
will be 5,000 bbls. daily. The plant is to be designed 
so that the manufacture of cement can begin with the 
completion of the first unit. It was stated that in all 
probability cement will be shipped in December of this 
year, or early in 1923. 


George A. Campbell, office manager for the Superior 
Portland Cement Co., Concrete, Wash., has been elected 
a new member of the local school board. He is an old 
resident of the city. While he has never been directly 
connected with the administrative work of the schools, 
he has always taken an active interest in school and 
community affairs. 


Among the improvements which promise a renewed pe- 
riod of prosperity to the Greene Co., N. Y., cement in- 
dustry, the installation of a new conveyor system by 
the Alpha Cement Co. is important. This tramway sys- 
tem extends from the new steel piers to the quarries, a 
distance of over a mile, and will be a great convenience 
as well as economy in the future operations of the works. 
A new system of conveyors introduces the most modern 
methods, giving automatic service both in the crusher 
room and at the quarry. 

The old conveyors were operated 24 hours a day in 
order to keep a supply of stone on hand for crushing. 
The new system will do the same amount of work auto- 
matically in less than eight hours. Several changes are 
being made in the mill, and at their completion the plant 
will be operated to full capacity with a full force of 
men, according to reports from Catskill. 


C. R. Robertson, an employee of the Louisville Ce- 
ment Co., completed 50 years of continuous service for 
that company on April 5 of this year. He started to 
work for the company at Speeds on April 5, 1872. His 
first work was in the old quarry, which is now the pond 
near the Brixment kilns. After working three days in 
the quarry he was transferred to the kilns, shoveling 
lime. After working at that job for 14 years he has 
been employed in practically every department of the 
mill. The last seven years he has been employed in the 
bag house. Mr. Robertson is now 81 years old, and 
on the occasion of his fiftieth anniversary with the com- 
pany his picture was published in the Speedometer, un- 
der the heading, “Who’s Who in the Louisville Cement 
Company.” 
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C. S. Moyer, formerly with the Tidewater Portland 
Cement Co., has secured a position in the Security Ce- 
ment and Lime Co.’s plant. Mr. Moyer has been a resi- 
dent of Union Bridge, Md., for the past eight years. 


‘A blast was recently set off at the quarries of the 
Tidewater Portland Cement Co. Fifteen holes had been 
sunk to a depth of 96 ft., within a space of 50 ft. by 
150 ft., and loaded with dynamite aggregating a little 
over six tons. Many tons of rock were loosened. 


Representatives of the Globe Portland .Cement Co. 
are busy fixing up a local office in the Facade Bldg., 
Dubuque, Ia. The contractors who will construct the 
new cement plant are planning to put in the crusher 
plant first, and this will furnish them with their own 
building material, crushed stone, etc. 


Paul Galgon, residing at Dewey Heights, an employee 
of the Whitehall Portland Cement Co., fell from the top 
of a crane which he was oiling at the company’s quarry, 
and received injuries which resulted in his death. He 
was immediately placed in the company’s ambulance and 
taken to the Haff Hospital, but expired before reaching 
the institution. Galgon had been employed on the crane 
for the past ten years.. He is survived by his wife and 
several children. 


Rates on cement, in carloads, from points in the Kan- 


sas gas belt and from Dewey, Okla., to points in Nebras- 


ka, South Dakota, Wyoming, Iowa and Missouri, have 
been found unreasonable by the Interstate Commerce 
Commission and the commission has ordered that repara- 
tion be awarded by the Cassville & Exeter Ry. and other 
carriers participating in the movement of cement under 
the rates in effect August 8, 1918, to and including 
February 28, 1920, from the cement mills of the Iola 
Cement Mills Traffic Association in southeastern Kansas 
and at Dewey, Okla., and Sunderland Brothers Co., 
Omaha. The Missouri Portland Cement Co., St. Louis, 
and the Continental Portland Cement Co. intervened in 
the complaint but asked no affirmative relief. The Com- 
mission found that the rates charged on the shipments 
which moved from Kansas producing points to destina- 
tions in Kansas were not unreasonable but that the rates 
charged on the shipments which moved to destinations 
in the states named above were unreasonable to the ex- 


tent that they exceeded the rates established February 
29, 1920. 


A new Brixment storage house is being erected by the 
Louisville Cement Co. at Speeds, Ind., on the site of the 
old building destroyed by fire. An old warehouse is 
being converted into a Brixment packing house, a coat 
of stucco, which has been applied to the outside, making 
the building look like new. A cement roof has also been 
laid on the building. 


The Interstate Commerce Commission has suspended 
until August 29 proposed reductions in rates on cement 
contained in schedules published by the Central Rail- 
road of New Jersey, Deleware, Lackawanna & Western 
Railroad, Lehigh & New England Railroad, Philadel- 
phia & Reading Railway, and Lehigh Valley Railroad. 

The suspended schedules propose a reduction from 
10 cents to 7 cents per 100 lbs. in the rate on cement 
(carloads) from cement producing points in Pennsyl- 
vania and New Jersey to New Jersey tidewater termi- 
nals, applicable on shipments. destined beyond by water 
to points in the lighterage limits of New York harbor. 


June, 1922 


CONCRETE 


John Ball, superintendent of the West Coplay plant 
_ of the Lehigh Portland Cement Co., with the remarkable 
record of no lost time accidents from May 25, 1921, to 
March 27, 1922, gave a safety talk which inspired every 
one present at the district safety meeting recently, held 
under the auspices of the Association Bureau of Acci- 
dent Prevention and Insurance. 


The annual ¢onvention of the National Lime Associa- 


tion will be held June 14-16, Hotel Statler, Cleveland, . 


Ohio. The activities of this convention will deal with 
the technology of the uses of lime, and the industrial 
problems of manufacturing and marketing lime. 

C. O. Sandstrom, W. W. Wheeler, and R. C. Clark 
have opened offices in the Interstate Building, Kansas 
City, Mo., and will engage in the practice of engineering 
and construction under the name of Industrial Service 
Company. 

Particular attention will be given to the design, con- 
struction and operation of cement, lime, brick, power, 
stone crushing and ice and refrigeration plants. 

The service will include valuations and reports and 
the design and installation of machinery and mechanical 
equipment. 


The Hudson Valley Portland Cement Corporation, 
which owns the property formerly operated by the 
Alsen’s American Portland Cement Works, has put out 
a new issue of $1,000,000 8% first mortgage sinking 
fund gold bonds, dated December 15, 1921. The money 
derived from the sale of the bonds will be expended for 
new equipment and reconstruction of the plant. 


The Eighth National Exposition of Chemical Indus- 
tries will be held this year in the Grand Central Palace, 
New York City, during the week of September 11-16, 
inclusive. It will follow immediately upon the fall meet- 
ing of the American Chemical Society. “Raw materials, 
machinery, products” is the way the exposition is de- 
scribed, and is intended to carry this main impression. 
The raw materials are exhibits of the natural resources 
from out of the earth and above the earth. The ma- 
chinery exhibits consist of apparatus and equipment and 
instruments for control, precision, recording, gauging, 
measuring, and machinery for every mechanical opera- 
tion in the manufacture of products from the raw mate- 
rials. The products themselves are the finished products 
and the exhibits will contain those of organic and inor- 
ganic origin, of solid, liquid, or gaseous form, and of 

- every conceivable nature. 


The Standard Portland Cement Co.’s plant at Napa 
Junction, Cal., will not be dismantled, but will be kept 
intact in order that as soon as business conditions permit 
it might again resume operations on the same extensive 
seale as in former years. Although some of the ma- 
chinery has been removed to Santa Cruz, for use at 
ithe plant of the Santa Cruz Portland Cement Co., which 
owns the Napa Junction plant, the main equipment has 
been left undisturbed and will remain ready to begin 
operations at short notice. Residents in the vicinity of 
the Napa Junction plant are hopeful that the plant will 
soon be going full blast again. 


Stockholders of the Liberty Potash Co., which con- 
cern has been in the hands of the Bankers Trust Co., 
Salt Lake City, Utah, as receivers, have been endeav- 
oring to find a purchaser for the property, but to date 
have been unsuccessful. The courts have directed the 
receiver to sell the property either at public or private 
sale to satisfy the claims against it. 
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Two new lime briefs have just been issued by the 
National Lime Association, Washington, D. C. _ 

Lime Brief 261 is the first publication of its kind un- 
dertaking to summarize completely all of the uses of 
lime, and to present that summary on a functional 
basis, grouping together under various headings the 
uses that depend ‘on the same chemical function. 

The publication covers the agricultural, chemical, and 
construction fields, and is arranged in such a way as to 
be useful to the lime producer, chemical manufacturers 
and the educational institution, Included in the brief is 
a comprehensive chart giving a bird’s-eye view of the 
entire subject. 

Lime Brief 265 presents an outline of the funda- 
mentals in the textile industry, with particular attention 
to the processes involving the use of lime. The brief 
also gives specifications for the kind of lime that should 
be used in the textile industry and closes with a sum- 
mary of the various merits of lime. 


The report of the British Portland Cement Co. for 
1921 shows that the company did not do so well last 
year as in 1920. Profits, however, were on a compara- 
tively satisfactory level. The dividend is being reduced 
from 15% to 10%, as is shown in the subjoined compari- 
son of the figures for the two years: . 

. 1920 


1921 
& § 
INGUIDTONUST. < ciare ciate ste sete viele sinicte Acetate: 369,212 478,406 
Brought. forward ..; leew dss sens amaseanmerina cen 181,478 136,265 
: 550,690 614, 
Preference’ dividend. ccetecacsstettet maa sae 70,800 70800 
Ordinaryadividendtsantaneche recente eon cee 138,262 207,393 
oat 10% 15 
General 7d epreci ation teats ccekinn etc ash nies (pee Lae 
Barge idepreciationenter nid. deeieraionte oes 5,000 5,000 
Carried forwardir cn). ttn sttoremelanettset teins Beccles 186,628 181,478 


The directors report a steady decline in the demand 
for portland cement during the past year. So far as the 
trade was concerned, they mention three reasons for the 
lessened demand—the coal strike, general trade depres- 
sion, and the change of policy with regard to national 
housing schemes. Foreign exchange difficulties and 
lower freights from the Continent were the chief causes 
for the falling off in the export demand. 


Alabama cement mills are being operated at capacity, 
while orders are coming from the states of Georgia, 
Mississippi, Louisiana, Florida, the Carolinas, and Ten- 
nessee. Orders for 25,000 bbls. of cement have just 
been received for the Government hospital to be built at 
Tuskegee, Ala. ; 

Among Alabama cement makers there is not much con- 
cern over the report that 2,500,000 bbls. of Swedish ce- 
ment is to be imported into this country, according to 
dispatches from Charlotte, N. C., by the Southern Power 
Co. and the North Carolina Highway Commission. The 
Southern Power Co. alone wants 250,000 bbls. of cement 
this year, and has work under construction calling for 
750,000 bbls. These reports state that Swedish cement 
will be handled at Wilmington, N. C., at an estimated 
saving of $250,000 owing to the difference in price. But 
Alabama mills have already booked orders for a large 
quantity of cement for North Carolina highways, and 
do not regard the Swedish importation proposal feasible. 


Liner Advertisement 


FIRST CLASS MANAGER wanted immediately for large, 


new wet process rotary kiln cement plant in India nearing completion. 
First class salary will be paid to the right man, preferably one having 
had varied cement works experience. Reply, giving references. Maxted 
& Knott, Ltd., Consulting and Cement Engineers, Burnett Ave. and 


High Street, Hull, England. 
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Caterpillars for Railroad-Type Shovels 


The Bucyrus Company of South Milwaukee, Wiscon- 
sin, has recently announced that it is prepared to equip 
all sizes of railroad-type shovels with caterpillar traction, 
making economies of operation possible. 

This installation may be made on all sizes of railroad- 
type shovels up to the heaviest now built. 

The principal advantages of mounting a shovel of 
this type on caterpillars are summarized. by the Bucyrus 
company as follows: 


No time lost in moving up. 

An ordinary move requires about 10 seconds only. 

No rails to lay. 

No jacks to release and set. 

No stops during operation to reset jacks. 

The shovel is always ready to dig. 

The shovel does not have to face blasting. 

May be moved back and out of the way quickly and easily. 

Can be turned around quickly. 

No track trouble when in water. 

In emergencies, such as slides, can be moved back quickly 
out of danger. 

Shovel can always dig at most effective distance from bank; 
short moves easy and quick to make. : 

No delay on account of boulders rolling in close to shovel. 

Lighter work for pitmen. 

Saves from two to four pitmen and sometimes more. 

Can travel and work on approximately same character of 
ground as shovel on railroad trucks. 

Where shovel on railroad trucks requires blocking under 
jacks and both rails, when working on soft ground, the shovel 
on caterpillars requires blocking only under the caterpillars. 

This mounting consists in general of two forward 
caterpillars, replacing the jack arm, and two rear cater- 
pillars mounted under the rear end of the shovel. 

The front caterpillars are so designed that they can 
swivel and adjust themselves to unevenness of the 
ground. Both front caterpillars are drivers. 

The rear caterpillars consist of two caterpillar units 
mounted on the same frame. They are designed with 
sufficient strength to permit the crossing of holes and 
ditches without the delay incidental to filling in. _ 

Steering is accomplished through the rear caterpillars. 
The steering arm is integral with the pintle of the rear 
caterpillar trucks. It carries a heavy gear segment, 
which engages a pinion on a vertical shaft. It is driven 
by an independent center valve, reverse tvpe engine, sus- 
pended underneath the car frame. This engine may be 
operated either from the operator’s stand or from ground 
alongside the rear caterpillars. Steering in curves of 
large diameter can be accomplished by the swinging of 
the boom without the steering mechanism. 
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Propelling is accomplished through the front cater- 


pillars. Both caterpillars may be driven together or 
each one independently, forward or backward. The pro- 
pelling speed is about half a mile per hour. The trac- 
tive power is sufficient to enable the shovel to climb with 
ease 15% to 20% grades. 

For transportation by rail, railroad trucks may be 
easily substituted. 


Cement From Sea Mud 
By Irwin D. Foos 


Utilization of sea mud as a building material in south- 
eastern France is reported by Consul W. W. Brunswick, 
at La Rochelle. Vast stretches of mud are uncovered 
at low tide along the coasts of the Charente-Inferieure 
Department, and recently, according to Consul Bruns- 
wick, a local contractor made an analysis of the mud 
and found that it contained silica, aluminum, limestone 
and oxide of iron, all elements in the manufacture of 
hydraulic cement, bricks, and blocks. 

By the addition of fine sea mud it was shown that 
the swelling of the hydraulic lime or natural cement was 
reduced and the time of the initial and final set was 
prolonged, assuring the imperviousness of the product 
and increasing the resistance of the mixture. The sea 
mud has to undergo simple mechanical and thermic treat- 
ments before using. ; 


Trainload of Crushers 


The accompanying illustration shows a ship- 
ment of two No. 24 rock crushers, making An 
1l-car train, leaving the Allis-Chalmers com- 
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pany’s plant. The weight of two crushers was 
950,000 Ibs., and the crushing capacity 10,000 
tons in ten hours. This equipment was designed 
and built by Allis-Chalmers Mfg. Co. for Kelly 
Island Lime and Transport Co., Cleveland, O. 
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10 ft. dia. Ball Mall 
@ e @ @ 
is Grinding Clinker 

The largest ball mill ever built is now grinding an 
extremely hard clinker from kiln run to all through 20-mesh 
at an average rate of 142 barrels per hour. This is a 10-ft. 
diameter by 48-in. cylinder Hardinge Conical Ball Mill. Its 
ultimate capacity on average clinker is still to be determined, 
for the conditions under which it is now working are the 
most severe that could possibly be found. 

When you consider that the feed to the mill often ex- 
~ ceeds 4” and 5” in size, that the clinker is high in alumina 


and very low in lime, the capacity of 142 barrels per hour is 


truly remarkable. 

Figure out for yourself how many grinding units you would 
save by installing this huge, slow-speed mill in your plant. It looks 
as though this size mill will become standard among large cement 
companies who favor large units when they can count on these units 
running continuously without fear of shutdowns for replacements 


and adjustments. 
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Hardinge Conical Mills 
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Western Freight Rates in 
Scale Territory 3 Revised 


By Irvin D. Foos 


The Interstate Commerce Commission has been ad- 
vised to revise the findings in its original report in west- 
ern cement rates, and to provide for the application of 
an average of scales 2 and 3 rates between points in 
Nebraska, Kansas and Missouri, in Scale Territory 3, 
and also to provide rates in Scale Territory 4 not in 
excess of 120% of rates proposed for Scale 3 territory. 

This means of effecting a compromise in the contro- 
versy on including eastern Nebraska and Kansas in 
Scale Territory 2 has been proposed by Examiner John 
T. Money. Rates and minimum weights on cement in 
carloads within Nebraska are found by Examiner Money 
to be lower than corresponding interstate rates and 
weight, and therefore unduly prejudicial to interstate 
shippers and discriminatory against interstate commerce, 

The Santa Fe and Burlington assumed the burden of 
the defense and strongly opposed the extension of Scale 
Territory 2 in Kansas and Nebraska. They urged that 
the general basis of rates south and west of the Mis- 
souri river is higher than north and east thereof. The 
record is persuasive, Examiner Money states, that Scale 
Territory 2 could not be extended into Kansas and Ne- 
braska without including all of Scale Territory 3 south 
of the Platte River, including Hastings and Grand 
Island, Nebraska. 

This would result in substantial reductions in .the 
rates from not only the mills in the gas belt at Kansas 
City and Superior, the examiner states, but also from 
mills at St. Louis, Hannibal, and in Illinois and Iowa, 
which are not asking any reductions in rates to eastern 
Kansas and Nebraska. To apply Scale Territory 2 rates 
in Seale 3 territory also would necessitate such a sub- 
stantial downward revision of the present rates in Scale 
_ Territory 4, applying from all mills including those in 
Colorado, according to Examiner Money, that it would 
be quite likely to necessitate a revision of the rates from 
Mason. City, Iowa, and Steclton, Minn., to points in 
Seale Territories 3 and 4, in Minnesota and North 
Dakota. 

The tentative report recommends that the Commis- 
sion should find that the rates between points in Scale 
Territory 3 in Nebraska, Kansas and’ Missouri for the 
future will be unreasonable and unduly prejudicial to 
shippers between points in these states, and preferential 
of cement producing mills in Missouri, Illinois and Iowa 
to the extent that they exceed the rates based on an 
average of the present Scale 2 and Scale 3 rates, with 
the key-point rates from the Kansas gas belt to Kansas 
City, Omaha, Sioux City and St. Louis, observed as 
maxima at intermediate points over routes not over 115% 
of the short line routes. These rates should be based, 
it is urged, on the short line distances over routes not ex- 
ceeding three lines where there are track conneetions, 
and be applied over all such lines not unreasonably cir- 
cuitous. The Commission is advised to find further 
that the rates in present Scale Territory 4 in Kansas, 
Nebraska, South Dakota and Colorado, and in Wyom- 
ing and Montana, on the Burlington, should not exceed 
for the future by more than 20% the average of Scale 2 
and: Scale 3 rates. 


The Dominion Iron and Steel Co., Ltd., has decided 
not to reopen its cement department this year. The 
plant, which the Dominion company has taken over, will 
be operated mainly to supply the cement requirements 
of the company. 
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SPEED REOQULERS 


AND WORM GEAR REDUCERS 


The Above Gear Ratio is 65 to I. 
ELIMINATE _ Foote Speed Transformers 


overcome the objections 


WASTEFUL caused by ope ee are 
ing, chains and belts for 
METHODS aye 


speed reduction. 
eliminate costly belt, gear 
and chain replacement, 
and prevent delayed pro- 
duction. 


FOOTE DESIGN Foote Speed Tranefoees 


design gives highest effici- 


P ROVIDES ency, compactness, dur- 
HIGHEST ability and strength. 
«Foote Speed Transformers 
EFFICIENCY are entirely enclosed, oil 
tight, dust proof and fool 
proof. 


They are simple in design, 
require practically no at- 
tention or maintenance and 
last indefinitely. 


Consult Foote Engineers. 


FOOTE BROS. GEAR and MACHINE CO. 


Mfgrs. of Rawhide and Bakelite Pinions and Cut 
Gears of All Kinds. 


Special Machinery Made to Order. Submit your Blueprints 


227-237 N. Curtis St., Chicago, U.S.A. 
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